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nVi W e, UNILEVER LIMITED, a 
commny organised under the laws of Great 
flS. of Unikver House, Blackfnars, Lon- 
?^F/C 4 England, do hereby declare the 
5 fcSffta pray that a patent may 

te^ to us and die '"^^ ,^ 

tobepCTlormed, to be particularly described 
in and by the foHowing statement : — 

The present invention concerns a fatonc- 
10 sofnmmg^on^tfon. More P 3 "^! £ 
^STinvendon relates to a composioon for 
Sg STrate of wmch conon^onW 
S^cTbecome harsh or reducing thehar*- 
Sof such fabrics, said compos.oon compns- 

15 ^tt^t^^a^thatwadnngof 
2 « severej^ening of the 
fahrfcs. The degree of barshening is depen- 
^^JarSrto of factors and cgttfa- 

20 dmmgwshing operations, such 

g^xnpositions used, the time and «mi«»- 
£rc ofdV warning operation, type o*J»*-» 
SjSchine, the doth/liquor ?no aadthe 
ier of washes. Tins problem is P***^ 

25 acute with fabrics made from «»"»^ 
«ch as towels and napkms. Harstammg of 
Sbrks of mis type has been rrcogmzed in the 
^Sd several Proposals have been madem 
reduce such hardening. They mchide «at- 

30 nwtt of the fibres after washing wrth a soften- 
camporition, which contains a cationic 
^oStasfte effective agent Such ccmposi- 
often referred to as rmse condi- 
Ssltae they are normally apphedj » 4e 

35 rfcsktf stage of the washmg operation, can 
£JT! sSaory effect A disadvantage of 
^memod of alleviation of harshness of 

. ££Z until the nest wash, where the sota- 
40 W effect of the rinse condiuoner is reduced. 
40 Th?l£» f-nd that «™ 
lolytic enzymes containing G and Q 
S&ntiy reduces the rate at wmch new 
become torsh and can proaUv 
45 Sthea^sof^to Jrea^tag 
cotton articles. Cotton fabrics thus treated feel 



markedly softer after several washes ttenth«* 
treated with a conventionai rrr« corona:. 
Surprisingly, furthermore, no sigmficant fcfcnc 
&e^c«rs under .user^scor^o^otf the 
completions of the invention, 
wOTddexpect the ceHulolyac enzymes to reduce 
the strength of me cotton fibres. 

The oresent invention therefore proviaes a 
cornposkion for reducing the 
cMton^ntaining fabrics, said composmon 
Uprising a eelluWytic enzyme as bra 
Sd~and a detergent 'g**™™^™? 
lolytic enzymes are well known; Aey « pro- 
duced by fungi, for exainnle^^subinorgrt 
cuh^ of a^ of Triehoto «wta« 

bran. Other examples are fu ^«™£S£l 
enzymes produced by cultures of Myro^um 
verrucaria, Aspergfflus orycae, Asperg^B 
^^o^ytis cmerea. Bacterud ceDuWy« 
entymes are also known, eg. Foducedby 
strains of Strepwmycetts and Hl™™J~ 
The cdlulolytic enzymes to be used m « 
present invention contain two typo « jan- 
Sts, called Celhitese Qand ^ulase C» 
in which C is capable of £ 
glucosidic 1,4 boml ofcetotese^«« g 
Eelhilase Q is not capable of domg so, 
celhilase is required for n^al breakdo^vnof 
cellulose. For further details, J^erer^ K here- 
by made to "CeHulases and their apj>hcM«£ 
Proceedings of a symposium. American &«ady 
gSd Publication 95 (1969) _page 23. talte 
reference Q-cefluIase is defined .as an en^me 
^Taction is ^n^eiltisrequ^fior 
the hydrolysis of highly (^ted ^ cdtatae 
by y3-l,4 glucanases. The «lh^cemym« 
%JL present 

addition to G and ceuuiase aum ^X l Tr~ 
amounts of other enzymes, such as ceBoh^ 
xyfaaase, amylase, ghicanase, P IWUJ P^^ 
mafcase, saccharose, protease, hpase, perunaw 

^ConSScT and ^^f3r 
ceBulolytic enzymes normaHy contain nnoor 
amounts of such other enzyme. 
CelMoiytic enzymes arc commercially avait- 
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«. Aspergillus, or from the pancreas; amylases 
such as those, obtained by submerged fomenta- 
tion of a particular strain of Bac. subtdis (com- 
mereiaMy available from Royal Fementatum 
5 Industries, Delft, Holland, under the trade 
5 STSSno* «d from NOVO -Un 
A/S, Copenhagen, Denmark, under the trade 
nine NOVOnamyiflse), and proteases, swm as 
papain, trypsin, bacterid proteases of me 
10 MisM type, e.g. from Bac^ubtibs, com- 
mercially available eg., Alcafese® (ex NOVO) 
and Maiatase® (ex Royal Fcmentauon In- 
dustries), and Rhozyme J— 25 (ex Rohm and 
Haas Cy\ a powder mixture of a proteolytic 
15 enzyme and a minor amount of diastase, 
precipitated on com starch as the earner 
material for the enzymes. 

The amount of cellulolyoc enzymes to be 
used is of course dependent upon a n"™"^™ 
20 factors, such as, in particular, their aenvay, 
duration of the fabric treatment, tempera- 
ture and so on. For most practical purposes me 
amount of Mekelase P may lie between 0.01— 
20V by weight of the fabric-treating com- 
25 position. The equivalent amoimt, in respect 
of C, activity, of another cellulolyoc enzyme 
preparation may also be used. , 

The cellulolytic enzymes may be applied, to 
die fabrics m the fonn of an aqueous sohi- 
30 tion, adjusted to the desired pH, or they may 
befonnulated as a detergent active matenat- 
containing composition to be added to a wash 
liquor. Such a composition may be a (pre-) 
soaking composition, or a mam wash com- 
35 podnOT or a linse composition. It is preferred 
to apply fungal cellulolyoc enzymes during 
(ptt-) soaking, since the nonnal mam wash 
compositions have a pH unsuitable for the 
tocorpowtion of fungal celhriolytic enzymes. 
40 SmceTfurthennore, rinse composmons are 
nonSlly acid, the cellulolyoc enzymes with a 
pH cJtLum in the acid range can beused 
advanrageously m such nnse composmons 

,c t °T , t w been found that optimum results can 

45 be otSieTwith a combination of ceBulolytic 
en^m«nia pre-wash step, and any suitable 
known rinse conditioning composition m Ae 
rinse step after the mam wash. Often the 

50 results thus obtained are superior to either 
treatment alone. . . 

The compositions of me invention may be 
in any suitable physical fonn, such as liquids, 
tablets, powders, noodles, and ribbons. 

55 The compositions of the invention may com- 
prise otter^onsrituenc that are desirablem 
Such softening compositions. Normally, a buffer 
system should be present d cellulolyoc enzymes 



with an acid pH optimum are used m the com- 
positions. In such a case, the minimum quantity 60 
of buffer should be used, in order to avoid 
as much as possible a drop a pH value of the 
main warn liquor due to the overflow of the 
(acid) pre-soak liquor to die alkaline mam 
wash liquor. Too great a drop in pH value 65 
would impair the detergency of the mam wash 
liquor. Citric acid, or any other suitable buffer 
system, proved to be satisfactory. More attic 
acid, with some sodium citrate, may also be 
used. Other suitable buffer systems are fumanc 70 
or benzoic acid 

The compositions furthemwre containa 
detergent active material Although it has been 
suggested that anionic detergent active 
materials inhibit cellulolytic enzymes, tests 75 
have been carried out to mis ?^™ d J5™ 
anionic detergent active materials Iflce sodium 
dodecylbenzenesulfonate proved to be strongly 
inhibitory to the cellulolytic enzymes. Others, 
Kke fatty alcohol sulphates proved to be less 80 
inhibitory, and aBcyl ether sulphates and -carb- 
oxylates proved to give almost no inhibition. 
The inhibition can be reduced by incorpora- 
tion of nonionk detergents. Nonionic deiergent 
active materials did not seem to be significandy 85 
inhibitory, nor did tertiary amine « 
sulpho-betaines, and canonic detergent active 
materials are said in tile prior an not to inhibit 
the cellulolytic enzymes at all. The cwiipoa- 
nons of the invention therefore preferably con- vw 
tain a nonionic and/or a canonic detergent 
active material Suitable examples of anionic, 
nonionic and canonic detergent active material 
can be found in Schwartz, Perry and^Berch 
"Synthetic Detergents and Surfactants . vot. so 
II 1958. Furthermore, fillers such as sodium 
sulphate, perfumes, germicides, hydrotropes, 
opadfiers, solvents, fluoresces, foam- 
depressors, stabilizing agents for bqmds and 
colouring material may also he prttaruJThe 100 
cellulolytic enzymes may also be mcniporated 
in normal rinse-concb^cHimg produce of which 
examples are described m Chemistry and In- 
dustry, July 1969, page 903. 

Example 1. . 105 

The following comparative test was carried 
out An aqueous buffer solution with pH 5 
was prepared from 10.6 gome acid jmono- 
hydrareW 18.3 g nionosochum clihydrogen 
orthophosphate 2H.O. 5 g pieces of an 110 
tremely harsh cotton terry towdhng (doth A) 
were soaked for a weekend m 200 ml portions 
of the aqueous solution at 30°C in the presence 
of additive as given below. 
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5 



10 



15 



Treatment 



Towel No. 1 Towel No. 2 
Breaking strain in Kg 



B 



1 x washing with normal 
heavy-duty detergent 
composition*) 

1 x washing with normal heavy- 
duty detergent composition 8 ) + 
12 further washes in water 
(cloth B) 33.3 




34.41 
35.8 V34.5 
33.2J 



18* 



C 1 



Goth B again washed and 
treated with cellulasc in 
pre- wash cycle of washing 
machine 

Cloth B again washed but 
without cellulase in the 
prewash cycle of washing 
machine. 



32 
32 
29 



.9} 32.4"] 
.4 Ml .8 32.0 ^31.S 

A) 31.4J 



33 
30 
33 



32.5 




.8 



^probably due to unknown malfunctioning of machine during test. 



These tests indicated that the loss in strength 
one would expect accompanying the cellulase 
treatment was either smaH or 2ero. In an 
additional test, 55 g cotton (13 times washed) 
was treated for 1 hour at 50°C in the wash- 
ing machine with 2.7 g cellulase, buffered at 
pH 5. No reduction in the degree of poly- 
merization of cotton could be found. 

Example 6. 
Example 4 was repeated (temperature 
50°C soaking time 18 hours: pH 5, drying at 
20°C/65°/ o R-H-) ao8 S cellulase ex 
Merck (activity 20 mU/mg), 3.4 g ceUulasc 
C 7377 ex Sigma or 3.4 g cellulase 36 con- 
centrated ex Rohm and Haas. The same 



softening as with 02 g Mekebisc P was ob- 
tained 

Example 7. 

The test articles were four cotton toweb 20 
that had been harshened by 14 washes hi a 
drum-type washing machine. Two of the toweb 
were treated at 20°C with a conventional rinse 
cxmch'tioner 1, in aqueous solution for 10 min- 
utes. The liquor to cloth ratio was 7: 1 and 25 
the cloth to rinse conditioner ratio was 70: 1. 
After line drying these articles (A) were sub- 
stantially softer than the two articles (B) 
which had not been treated with the conven- 
tional rinse conditioner. . , ; 30 

The test proceeded as follows in trie arum- 
type washing machine: 
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A 
B 
C 
D 

The conditions were as follows: 
weight of test articles' 
weight of ballast articles 
buffer solution (pH = 5) 

duration/temperature 



20 g 
20 g 



42g 
42g 



325 g 
3kg 

51.5 g citric add 
monohydrate + 
91.5gNa,HP0 4 .2H s O 

15 min to 50°C then 
45minat50°C 



At the end of the treatment the articles were 
£5£dft«» the machine and dried on a bn^ 
The four pairs of articles were ranked by tee 
5 db&vmm order of increasing softness, with 



10 



15 



Cloth 

A 
B 
C 
D 

It was concluded that the enzyme was effec- 
t^Tta softening and that the combination 
SS/Stifnal rtoe conditioner was 
apparently superior to other alone. 



1 being assigned to the harshest doth and 4 
te£assi?dto the softest cloth m each of 
the two scries. 



Rank totals 



6 

9 
22 
19 

Example 9. . 

Cotton towels harshened by 10 washes in a 
drum-type washing machine . 

These articles were then treated m trie 
washing machine with the following products : 



III 



Buffer, pH 5 (citrate/ 
phosphate) 

15 g conventional rinse 
product 1 ) 
2 g Meicelase 
volume of solution 181 

Buffer, pH 5 (citrate 
phosphate) 

15 g conventional rinse 
product J ) 

volume of solution 181 

Buffer (pH 5 using 
citrate/phosphate) 
volume of solution 181 



Main wash 

130 g conventional 
heavy-duty 
detergent 
composition 1 ) 



130 g conventional 
heavy-duty 
detergent 
composition *) 



130 g conventional 
heavy-duty 
detergent 
composition *) 



Rinse 



^ conventional 
rise 

product •) 
(a) - 

00 42 « . . 
conventional 

rinse 

product *) 
42g 

conventional 
rinse 

product *) 
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main wash product, and rinse product, as indi- 
cated below. When a rinse product was used 
it was added at the beginning of the last rinse, 



At the end of each washing cycle the towels W 
and G were dried on a line. 14 repeat cycles 
were carried out 









softness ratings 


Pre- wash 


Main wash 


Rinse 


W 


G 


conventional heavy- 
duty detergent 
composition 2 ) 


conventional 
heavy-duty 
detergent 
composition *) 


— 


0 


-2 


conventional heavy- 
duty detergent 
composition *) 


conventional 

heavy-duty 

detergent 

mmrwiifiOTi *\ 


conventional 
rinse 

conditioner l ) x 


3 


3 


buffer (pH of 5) 
volume of solution 221 
containing 51.5 g citric 
acid 91 .6g NaH z P0 4 2H 8 U 


conventional 

heavy-duty 

detergent 

composinuu ) \ 


— 


2 


2 


buffer + 2 g enzyme 
(as above) (as above) 


conventional 
heavy-duty 
detergent 
composition *) 


— 


5 


5 


buffer + 20 g enzyme 
(as above (as above) 


conventional 
heavy-duty 
detergent 
composition *) 




8 


6 


buffer -h 2 g enzyme 
(as above) (as above) 


conventional 
heavy-duty 
detergent 
composition *) 


conventional 
rinse 

conditioner *) x 


10 


7 



*only 1/1 .7 of the recommended concentration was used (Le. 25 g in the rinse) 

rating: 1 == feel of the 25 times washed cloth (harsh) 10 = feel of the once washed cloth (soft) 



Example 13. 
In a drum-type washing machine, using its 
10 normal programme, 3 kg dirty wash goods 
and harsh cotton towels which had been 
washed 14 times were laundered. 

In experiment A, a pre-wash product was 
used of the following composition: 

15 80 g sodium sulphate 
20 g Mekelase P 

10 g sec Cn_u alcohol condensed with 9 

motes of ethylene oxide 
20 g benzoic acid. 

20 The pH at the end of pre-wash was 4.9. 
The solution volume was 22 1. In the mam 
wash 180 g of the conventional heavy-duty 
detergent composition 21 was used. The pH at 
the end of the main wash was 9.4. The wash 

25 goods and towel were rinsed with tap water 



and dried on a Kne. In experiment B, the pre- 
wash was carried out with 60 g of the conven- 
tional heavy-duty detergent composition*' (pH 
at the end of the pre-wash was 9.4) and the 
main wash with 150 g of the same product 
(end pH 9.6). ^ , 

The rinse was carried out in the normal 
rinse cycle with tap water and the wash good 
and towel were dried on a line. m 

The towel in Experiment A felt noticeably 
softer after washing than in Experiment B. 

WHAT WE CLAIM IS: — 

1. Method for reducing the rate at which 
cotton-containing fabrics become harsh or 
reducing the harshness of such fabrics com- 
prising applying ceHulolytic enzymes as here- 
in before denned to the fabrics. # 

2. Method accordmg to Claim 1, wherem 
the ceHulolytic enzymes are applied in a soak- 
ing process. 



30 



35 



40 



45 



BEST AVABIABIE COPY 



